foodweb (descriptors 3 and 4), to assess the environmental status of European seas 23 (Jayasinghe et al., 2015) , and the levels of major contaminants (descriptors 8 and 9) and their 24 pollution effects on aquatic biota (Tornero and Ribera d 'Alcalà, 2014) . 25 In keeping with the holistic nature of the MSFD, the achievement and the maintenance of 26 marine ecological standards need the support of monitoring networks which use L-TER 27 observations and integrate multi-disciplinary datasets, fundamental to forecast specific events 28 Resolution Radiometer (AVHRR) to obtain daily Chla, TSM and sea surface temperature 1 (SST) data. Such sensors data were chosen for their availability both in the region of interest 2 and in the period of C-CEMS data acquisition. 3
Regarding the AVHRR data, they are downloaded from the NOAA website as a Local Area 4 Coverage (LAC) dataset, at a resolution of 1.1 km. These data are processed using ENVI 5 software, which computes SST images in degrees Celsius, using AVHRR bands 3, 4, and 5 6 and applying the Multi-Channel Sea Surface Temperature (MCSST) algorithms (Pichel et al., 7 2001 ). 8
Regarding the MODIS data, we download from the NASA website and process by the 9 SeaDAS image analysis package that is freely distributed to users by NASA. The processing 10 begins with a Level-1A file containing top of the atmosphere (TOA) radiance values recorded 11 by the satellite radiometer. The second step is the Level-2 processing which takes the TOA 12 radiance intensities in the Level-1A file and performs atmospheric corrections to derive a 13
Level-2 file of normalized water leaving radiances (nLw), Chla concentration, geophysical 14 parameters and quality control flags. A third step takes the geophysical data contained in the 15
Level-2 file and maps it from the raw satellite perspective to a cylindrical coordinate system. 16
To estimate Chla concentration, MedOC3 bio-optical algorithm is applied (Santoleri et The DELFT3D-FLOW model domain is rectangular and covers 70 km of coastal area with 7 the Civitavecchia port located at the center. We applied Neumann boundary conditions on the 8 cross-shore boundaries in combination with a water-level boundary on the seaward side, 9 which is necessary to ensure that the solution of the mathematical boundary value problem is 10 well-posed. Since small errors may occur near the boundaries, we positioned the study area 11 away from the side of the model domain. The hydrodynamic equations are solved on a finite 12 difference curvilinear grid with approximately 39,000 elements. In order to limit 13 computational requirements, we applied a different resolution in the model domain extending 14 from 15 × 15 m in the Civitavecchia harbor area to 300 × 300 m near the seaward boundary. 15 We subdivided the water column in the vertical direction into 10 sigma layers with a uniform 16 thickness to ensure sufficient resolution in the near-coastal zone. The marine currents resulting from the coupling between DELFT3D-FLOW and SWAN were 7 compared with in-situ measurements collected by WCS from 13-18 January 2015. The 8 velocity magnitude was reproduced with a 'good' accuracy since the RMAE value was less 9 than 0.2. The long-shore and cross-shore components of the marine currents exhibited a 10 higher RMAE: 0.28 and 0.3, respectively. The validation of current speed, cross-shore, and 11 along-shore components is shown in Fig. 3 . 12 We evaluated the performance of the SWAN model using data acquired by the WB2. We 
C-CEMS Applications 21
To test the capabilities of C-CEMS in defining the areas mainly affected by pollutants 22 dispersion, we considered two case studies which concern the potential effects produced by 23 untreated wastewater discharge and dredging activities (coastal pressures) on bathing areas 24 and SCIs (sensitivity areas), respectively. For both cases two scenarios with different weather 25 conditions are considered: one reproduces a low wind intensity and low wave height (low 26 condition, LC), and the other simulates a strong high wind speed and high wave height (high 27 condition, HC). 28 The E. coli concentration calculated near the discharge points was high when low marine 3 currents (LC) were present, as reported in Fig. 5A . In particular, the area around the PI18 4 point exhibited maximum values of pathogenic bacteria because of the slow dilution of 5 contaminated waters in that area. During intense weather conditions (HC), the E. coli 6 concentration near the discharge points was lower than that calculated in the LC simulation. 7
However, the E. coli concentration was distributed over a more extended area, as reported in 8 Fig. 5B . In both simulations, the dispersion of E. coli did not affect the bathing area located to 9 the south of the study area. 10 Analogous to the analysis of bacterial dispersion, the fate of dredged sediments within the 26 study area was evaluated over an area in which the suspended solid concentration was greater 27 or equal to 1% of the value estimated at the source point. This area is referred to as the 28 Dredging Potential Impact Area (DPIA). The results of the LC simulation, reported in Fig.  29 6A, revealed that the dredged suspended materials were transported into the southern zone of 30 the study area achieving a maximum distance of approximately 2 km from dredging point. In 31 the HC simulation reported in Fig. 6B , the dredged sediment dispersion moved toward the 32 In the first case, the overlap of MPRAs calculated in LC and HC scenarios shows that most of 25 the bathing areas are affected by high level of bacterial contamination (Fig. 7A) . Maximum 26 values of E.coli abundance were found near the PI18 and PP24 discharges because the 27 dilution of the contaminated waters was inhibited by the presence of artificial barriers. These 28 unfavorable conditions may cause possible risks to human health related to the contamination 29 of potentially infectious microorganisms for bathers. As a result, the bathing facilities located 30 within this zone are at risk of suffering significant economic losses. However the southern 31 bathing area, where more bathers are found, is never affected by E. coli dispersion (Fig. 7A) . 32
In the second case study, the simulation results differ among LC and HC scenarios (Fig. 7B) . activities the shoot density values were slightly higher than before, highlighting how this 7 conflicts does not produce a loss of environmental resources. 8 9
Conclusions 10
The main objective of C-CEMS is to provide an observation system for a rapid environmental 11 assessment and to forecast the coastal dynamic processes at appropriate temporal and spatial 12 resolutions. It can also contribute to the availability of marine observations and coastal data, 13
increasing the knowledge about the environmental status of marine ecosystems. To make C-14 CEMS more effective, a flexible X-Band Radar System to continuously measure the sea-state 15 (surface currents and wave field) in the near-shore zone (Serafino et al., 2012) has been 16 recently integrated. Moreover, to improve the resolution of multi-spectral imagery in the 17 study area, C-CEMS will be soon available to get data also from Sentinel-2 mission. 18
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